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Question #: 1 


1D: 57497 All of the following are essential components of parenteral nutrition, EXCEPT? 
Corect 


Fag Select one: 


Amino acids% 

Dextrose % 

Lipid emulsions % 

Omega-3 v 

supplementation Rose Wang (ID:113212) this answer is correct. Omega-3 supplementation is 


only shown to have a little benefit in patients with short bowel syndrome who 
have been on long-term TPN (more than 3 weeks). 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Nutrition 


LEARNING OBJECTIVE: 


To understand the components of total parenteral nutrition (TPN). 


BACKGROUND: 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, lipids such as cholesterol and triglycerides, 
vitamins, and minerals. TPN solutions ensure macronutrients and micronutrients are properly calculated for 
the patient's needs. According to the manufacturer, omega-3 fatty acids are immunostimulants that decrease 
the risk of infection and may improve mortality when used in ICU patients who require long-term TPN. Long 
term is typically greater than 3 weeks. The efficacy data, however, is limited. 


RATIONALE: 
Correct Answer: 


+ Omega-3 supplementation - Omega-3 supplementation is only shown to have a little benefit in 
patients with short bowel syndrome who have been on long-term TPN (more than 3 weeks). 


Incorrect Answers: 


e Amino acids - Essential amino acids (the body cannot synthesize them) are monomers required for 
protein synthesis. 


© Dextrose - Dextrose is glucose, which the body requires for energy. 


© Lipid emulsions - Lipids contain triglycerides, phospholipids and cholesterol which are vital for daily 
nutrition. 


TAKEAWAY/KEY POINTS: 
Omega-3 fatty acids are not typically used in TPN solutions. 


REFERENCE: 
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Worthington P, Guenter P. A.S.P.E.N. Parenteral Nutrition Safety Consensus Recommendations: Translation 
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The correct answer is: Omega-3 supplementation 


Question #: 2 


1D: 57499 


Question #: 3 


1D: 57496 
Corect 


Hag 


Send Feedback 


Disadvantages of peripheral TPN include all of the following EXCEPT? 


Select one: 
Hyperosmolar solutions causing thrombophlebitis * 
Limited amounts of amino acids and dextrose are given due to osmolality X 
Limited amounts of electrolytes given peripherally may not be enough to meet the patient's needs X 


Peripheral access hasa v 
lesser risk of 
complications 


Rose Wang (ID:113212) this answer is correct. Peripheral access has 
a smaller risk of central line-associated bloodstream infections. 


{ Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Nutrition 


LEARNING OBJECTIVE: 
To understand the differences and disadvantages of a peripherally inserted central line. 


BACKGROUND: 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, fatty acids, vitamins, minerals, and trace 
elements. 


TPN solutions may be given through a peripheral vein or through a central vein. Due to the large osmolarity 
of these nutritional supplements, a central line is preferred. Peripheral lines may be given when short-term 
feeding is needed. Peripheral site use is generally more comfortable for the patient and also carries a 
decreased risk of complications such as septic shock. There are also many disadvantages of a peripherally 
inserted central catheter. Due to a large volume of TPN solution given, smaller peripheral veins may not be 
able to rapidly transport nutrients to the systemic blood flow. Large molecules such as proteins and 
medications may also be irritative to smaller veins and thus a central catheter is preferred 


To meet the needs of most TPN patients, you would require high amounts of dextrose, amino acids, and 
electrolytes which can be irritating to the veins. Irritation of the veins can lead to thrombophlebitis and 
further complications, 


RATIONALE: 
Correct Answer: 


e Peripheral access has a lesser risk of complications - Peripheral access has a smaller risk of central 
line-associated bloodstream infections. 


Incorrect Answers: 


+ Hyperosmolar solutions causing thrombophlebit 
peripheral TPN. 


- Thrombophlebitis is a possible disadvantage in 


* Limited amounts of amino acids and dextrose are given due to osmolality - Due to the osmolality, 
limited amounts of amino acids and dextrose are given. 


+ Limited amounts of electrolytes given peripherally may not be enough to meet the patient's 
needs - There is a limited amount of solutes that can be given peripherally through a TPN solution. 


TAKEAWAY/KEY POINTS: 
Peripheral access lines have a lower rate of infection than centrally inserted catheters, 
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The correct answer is: Peripheral access has a lesser risk of complications 


All of the following are indications for total parenteral nutrition (TPN) EXCEPT? 


Select one: 


Patients who cannot meet nutritional w 
ramiiramante within 1-2 dave aftor Rose Wang (ID:113212) this answer is correct. TPN is 


Question #: 4 


1D: 57502 
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Flag question 


Send Feet 


per 


hospitalization 


only indicated after a minimum of 5-7 days of not using 
the GI tract. 


Patients with short bowel syndrome post-surgery, severe malabsorption, massive small bowel x 
resection 


Patients where enteral feeding is not tolerated or is not adequate to meet the nutritional needs % 


Patients with severe catabolism and a gastrointestinal tract that is not functioning for more than 5-7 % 
days 


Marks for this submission: 1.00/1.00. 
TOPIC: Nutrition 


LEARNING OBJECTIVE: 


To understand indications for total parenteral nutrition (TPN). 


BACKGROUND: 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, fatty acids, vitamins, minerals, and trace 
elements. 


There are a few specific indications for the use of TPN. TPN is recommended for patients who meet the 
following criteria: 


* Some stages of ulcerative colitis 
* Bowel obstruction 
* Non-functioning Gl tract for at least 5-7 days and severe catabolism 


e Certain pediatric GI disorders (e.g, congenital GI anomalies, prolonged diarrhea regardless of its 
cause) 


Enteral feeding that is not tolerated or is inadequate in supplying nutritional requirements 


* Short bowel syndrome post-surgery, severe malabsorption, massive small bowel resection 


RATIONALE: 
Correct Answer: 


e Patients who cannot meet nutritional requirements within 1-3 days after hospitalization - TPN is 
only indicated after a minimum of 5-7 days of not using the GI tract. 


Incorrect Answers: 


* Patients with short bowel syndrome post-surgery, severe malabsorption, massive small bowel 
resection - Short bowel syndrome, severe malabsorption or large-small bowel resection are specific 
indications for using TPN. 


Patients where enteral feeding is not tolerated or is not adequate to meet the nutritional needs 
- TPN may be indicated when enteral feeding is not tolerated or adequate. 


Patients with severe catabolism and a gastrointestinal tract that is not functioning for more 
than 5-7 days - Severe catabolism without a functioning gastrointestinal tract is a specific indication 
for using TPN. 


TAKEAWAY/KEY POINTS: 


TPN is used when the gastrointestinal tract is not functioning for more than 5-7 days dependent on patient 
factors. 


REFERENCE: 


[1] Ayers P, Adams S, Boullata J, Gervasio J, Holcombe B, Kraft MD, Marshall N, Neal A, Sacks G, Seres DS, 
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The correct answer is: Patients who cannot meet nutritional requirements within 1-3 days after hospitalization 


When checking a compounded total parenteral product, one should review for contamination and 
incompatibilities by looking for all of the following, EXCEPT? 
Select one: 


Creaming % 
Aggregation * 


Question #: 5 


10: 57500 
Correct 


Y flag question 


Coalescence % 


Label ofthe v 
prea r Rose Wang (ID:113212) this answer is correct, The label will not indicate the 


incompatibilities of the prepared solution, 


Marks for this submission: 
TOPIC: Nutrition 


.00/1.00. 


LEARNING OBJECTIVE: 
To understand incompatibilities in compounding total parenteral nutrition (TPN). 


BACKGROUND: 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, fatty acids, vitamins, minerals, and trace 
elements. 


When TPNs are compounded, it is then checked for incompatibilities or non-homogeneous mixing of solutes. 
reaming may occur when the accumulation of triglycerides occurs at the top of the solution. Coalescence is 
the fusion of small triglycerides particles into larger particles. This may not pass through the smaller tubes of 
the bag and the patient will not receive the necessary and calculated nutrients. Aggregation occurs when the 
clumping of triglycerides particles within the emulsion aggregates. Aggregation may appear as a marbled- 
colored bag with streaks of yellow. Any undissolved particles may irritate the vein (especially in peripherally 
inserted catheters) and may lead to malabsorption. 


Incompatibilities occur more frequently in 3-in-1 TPNs where amino acid, dextrose, and lipids are mixed 
together in one bag. 3-in-1 TPNs are more likely to cause destabilization of lipid, dextrose due to osmolality, 
the concentration of each amino acid, and dextrose. This is why some hospitals use 2-in-1 TPN where lipid is 
administered separately from pre-mixed amino acid and dextrose. 


RATIONALE: 
Correct Answer: 


* Label of the product - The label will not indicate the incompatibilities of the prepared solution. 


Incorrect Answers: 
© Creaming - Creaming is the accumulation of triglycerides at the top of the emulsion in the bag. 


* Aggregation - Aggregation is the clumping of triglycerides particles within the emulsion. You see a 
marbled-colored bag with streaks of yellow. 


* Coalescence - Coalescence is the fusion of small triglycerides particles into large particles. 


TAKEAWAY/KEY POINTS: 
The label will not show impurities or incompatibilities of TPN solutions. 


REFERENCE: 


[1] Ayers P, Adams S, Boullata J, Gervasio J, Holcombe B, Kraft MD, Marshall N, Neal A, Sacks G, Seres DS, 
Worthington P, Guenter P. A.S.P.E.N. Parenteral Nutrition Safety Consensus Recommendations: Translation 
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The correct answer is: Label of the product 


All of the following are contraindications for parenteral nutrition, EXCEPT? 


Select one: 
Functioning gastrointestinal tract X% 
Liver dysfunction X 


Type tdiabetes w 


Bifa Rose Wang (ID:113212) this answer is correct. Type 1 diabetes is not a 


contraindication for TPN solutions. 


Inability to obtain a venous access % 


Marks for this submission: 1.00/1.00. 
TOPIC: Nutrition 


LEARNING OBJECTIVE: 


FU unucitanu CON aH UNL uUHD TUF Kou par crrecra nuun 


BACKGROUND: 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, fatty acids, vitamins, minerals, and trace 
elements. 


There are a few specific contraindications for the use of TPN. Some of the possible contraindications are 
listed below: 


e Severe hyperlipidemia or lipid metabolism 


Renal dysfunction 


Liver dysfunction 


Cardiopulmonary instability 


Hemodynamic instability 


Inability to gain venous access (peripherally or central) 


Functioning Gl tract without other contraindications 


Severe blood coagulation disorders 


Uncontrolled hyperglycemia 


Elevated serum electrolyte level 


RATIONALE: 
Correct Answer: 


+ Type 1 diabetes mellitus - Type 1 diabetes is not a contraindication for TPN solutions. 


Incorrect Answers: 
* Functioning gastrointestinal tract - It is best to use enteral feeding when the Gl tract is functioning. 


* Liver dysfunction - Those with liver dysfunction should not be given TPN due to the risk of further 
dysfunction and elevated LFT's. 


e Inability to obtain a venous access - IV access is needed in order to start TPN. 


TAKEAWAY/KEY POINTS: 


Simply having a diagnosis of type 1 diabetes mellitus is not a contraindication to TPN therapy. Uncontrolled 
diabetes and/or blood glucose abnormalities is a contraindication. 


REFERENCE: 


[1] Ayers P, Adams S, Boullata J, Gervasio J, Holcombe B, Kraft MD, Marshall N, Neal A, Sacks G, Seres DS, 
Worthington P, Guenter P. A.S.P.E.N. Parenteral Nutrition Safety Consensus Recommendations: Translation 
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[2] Thomas DR. Total Parenteral Nutrition (TPN). Merck Manuals. 2018. https//www.merckmanuals.com/en- 
ca/professional/nutritional-disorders/nutritional-support/total-parenteral-nutrition-tpn#v883534 


The correct answer is: Type 1 diabetes mellitus 


Question #: 6 
1D;57503 During the preparation of total parenteral nutrition (TPN), the most common electrolytes that cause physical 
Corect incompatibilities are which of the following? 

Y Fag question 


Select one: 


Send Feedback 


Calcium and magnesium * 


Phosphate v 


and calcium Rose Wang (ID:113212) this answer is correct. Dibasic calcium phosphate 


(CaHPOz) is the most dangerous incompatibility possible. 


Potassium and calcium * 


Potassium and magnesium % 


Marks for this submission: 1.00/1.00. 
TOPIC: Nutrition 


LEARNING OBJECTIVE: 


To understand hazardous precipitates in compounding total parenteral nutrition (TPN). 


BACKGROUND: 


Question #: 7 


1D:57501 


Corect 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, fatty acids, vitamins, minerals, and trace 
elements. 


There are a few specific indications for the use of TPN. TPN is recommended for patients who meet the 
following criteria: 


* Some stages of ulcerative colitis 
* Bowel obstruction 
* Non-functioning Gl tract for at least 5-7 days and severe catabolism 


* Certain pediatric GI disorders (e.g., congenital GI anomalies, prolonged diarrhea regardless of its 
cause) 


* Enteral feeding that is not tolerated or is inadequate in supply nutritional requirements 


* Short bowel syndrome post-surgery, severe malabsorption, massive small bowel resection 


When preparing TPN solutions, many minerals, elements, and electrolytes are added to supply nutritional 
requirements. Some of the additives may react with one another to form insoluble precipitates or salts that 
may be hazardous to the patient. If calcium and phosphate are added at the same time, an insoluble 
precipitate may form. This has resulted in embolic deaths when TPNs are infused with this insoluble salt 
product. This results when calcium and phosphate are added one after another into the TPN bag. To avoid 
this physical incompatibility due to electrolytes forming an insoluble product, phosphate should be added 
first, and calcium should be added at the end of compounding, The sequence of how the electrolytes are 
added into the TPN is very important to prevent phosphate and calcium salt formation. Other products that 
can lead to incompatbilities include bicarbonate (from sodium bicarbonate) reacting with calcium. 


RATIONALE: 
Correct Answer: 


* Phosphate and calcium - Dibasic calcium phosphate (CaHPO,) is the most dangerous incompatibility 
possible. 


Incorrect Answers: 


Calcium and magnesium - Calcium and magnesium cannot form a salt or precipitate. 


Potassium and calcium - Potassium and calcium cannot form a salt (precipitate). Both atoms are 
metals. 


Potassium and magnesium - Potassium and magnesium cannot form a salt (precipitate). Both atoms 
are metals. 


TAKEAWAY/KEY POINTS: 


If calcium and phosphate are added together in a paired succession, a harmful and insoluble precipitate may 
be formed. 


REFERENCE: 


[1] Ayers P, Adams S, Boullata J, Gervasio J, Holcombe B, Kraft MD, Marshall N, Neal A, Sacks G, Seres DS, 
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htto://www.ida.gov/medicaldevices/safety/alertsandnotices/publichealthnotifications/ucm238205.htm. 


The correct answer is: Phosphate and calcium 


The health-care provider most responsible for the management of micronutrients in total parental nutrition 
(TPN) is: 


Select one: 

Dietitian v 
Rose Wang (ID:113212) this answer is correct. A dietitian manages the micronutrient 
(electrolytes and vitamins) and macronutrient aspect (caloric requirement calculations, 
as well as the number of amino acids, dextrose, and lipids required). 

Pharmacist * 

Physician % 

Nurse X 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Nutrition 


LEARNING OBJECTIVE: 


Question #: 8 


1D: 57498 
Corect 


P Faga 


Send 


To understand healthcare professional roles in compounding total parenteral nutrition (TPN). 


BACKGROUND: 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, fatty acids, vitamins, minerals, and trace 
elements. Physicians along with dietitians should review the indications for use of TPN. Dieticians are in 
charge of calculating micronutrients (electrolytes and vitamins) and macronutrient needs such as 
carbohydrates, fats, proteins, and amino acids. Pharmacists are responsible for double-checking TPN orders, 
checking for compatibility, and assisting the dietician with monitoring for TPN complications. Nurses are 
involved as they are to report complications such as phlebitis during the administration of TPN. 


RATIONALE: 


Correct Answer: 


© Dietitian - A dietitian manages the micronutrient (electrolytes and vitamins) and macronutrient aspect 
(caloric requirement calculations, as well as the number of amino acids, dextrose, and lipids required). 


Incorrect Answers: 


e Pharmacist - Pharmacists are responsible for double-checking TPN orders, checking for compatibility, 
and assisting the dietician with monitoring for TPN complications. 


© Physician - Physicians do not manage the specific doses of TPN administered to the patient. 


* Nurse - Nurses may report complications such as phlebitis during the administration of the TPN. 


TAKEAWAY/KEY POINTS: 


Dieticians are in charge of calculating micronutrients (electrolytes and vitamins) and macronutrient needs 
such as carbohydrates, fats, proteins, and amino acids. 


REFERENCE: 


[1] Ayers P, Adams S, Boullata J, Gervasio J, Holcombe B, Kraft MD, Marshall N, Neal A, Sacks G, Seres DS, 
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The correct answer is: Dietitian 


All of the following are complications of parenteral nutrition, EXCEPT? 


Select one: 
Infections % 
Refeeding Syndrome X 
Increased liver function tests (LFTs) X 
Hypoglycemia v 


Rose Wang (ID: 113212) this answer is correct. Hyperglycemia, not hypoglycemia 
is a more common complication due to the high carbohydrate content in TPN 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Nutrition 


LEARNING OBJECTIVE: 
To understand the complications of total parenteral nutrition (TPN). 


BACKGROUND: 


Total parenteral nutrition is a complete nutritional product that supplies all daily nutritional requirements. 
TPN usually consists of water, simple carbohydrates, amino acids, fatty acids, vitamins, minerals, and trace 
elements. 


There are a few notable complications that may arise from the use of TPN. Approximately 5-10% of patients 
with a central venous catheter have a complication. Risk of infection is increased with central lines and may 
lead to systemic infection. The risk of glucose abnormalities may also present complications for the patient. 
Hyperglycemia is a larger concern as there are simple carbohydrates such as dextrose given in TPN solutions. 
Insulin may be within the solution or given subcutaneously to adjust glucose levels, Refeeding syndrome, 
although possible, is usually not a large risk factor due to the close monitoring of patients under TPN. 
Refeeding syndrome occurs when there is a rapid and large excess of nutrients, especially electrolytes, that 
move into tissues from the bloodstream, depleting the bloodstream supply to other vital tissues. With careful 
and slow feeding rates, refeeding syndrome may be avoided. Hepatic complications such as liver dysfunction, 
hepatomegaly, and hyperammonemia are all possible conditions when TPN is used. Other complications may 
be metabolic bone disease, volume overload, serum electrolyte or mineral abnormalities, and gallbladder 
complications. 


RATIONALE: 
Correct Answer: 


* Hypoglycemia - Hyperglycemia, not hypoglycemia is a more common complication due to the high 
carbohydrate content in TPN. 


Incorrect Answers: 
œ Infections - Catheter and systemic infections (ex. fungal infections) are associated with TPN. 


* Refeeding Syndrome - Patients who have had minimal nutrition over the past 5 or more days are at a 
high risk of developing fluid and electrolyte imbalances that can lead to serious complications, 


© Increased liver function tests (LFTs) - Liver dysfunction can develop as a result of parenteral 
nutrition. 


TAKEAWAY/KEY POINTS: 


Hyperglycemia is a possible complication of TPN, not hypoglycemia. Dextrose is readily given in TPN 
solutions, reducing the risk of hypoglycemia. 


REFERENCE: 
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Into Practice. Nutrition in Clinical Practice 2014;29(3):277-282. doi:10.1177/0884533614531294. 
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[B] Askanazi J, Nordenstrom J, Rosenbaum SH, et al. Nutrition for the patient with respiratory failure: glucose 
vs. fat. Pubmed. http://www.ncbi.nlm.nih.gov/pubmed/6784608. 


The correct answer is: Hypoglycemia 
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